Augmented humoral and cellular immune responses to hepatitis B DNA vaccine adsorbed onto cationic microparticles.
Plasmid expressing HBV small envelope antigen was formulated with poly(lactide-co-glycolide-acid) (PLGA) and cetyltrimethylammonium bromide (CTAB) to generate highly uniform microparticles. Controlled release of DNA from these microparticles was demonstrated in vitro and in vivo using flow cytometry and confocal laser scanning microscopy with the focus on localization and quantitatively evaluation of antigen-presenting cells (APCs) involved in the expression of target antigen. Compared to mice vaccinated with naked DNA, mice immunized with PLGA-CTAB-DNA microparticles displayed a much higher percentage of CD11c+, HBsAg-expressing APCs in the draining lymph nodes at 24 h and day 14 postinoculation. In addition, a prolonged transcription of plasmid DNA was detected by RT-PCR in mice immunized with the microparticles. A significantly enhanced immunogenicity of PLGA-CTAB-DNA over naked DNA was observed in immunized mice, including higher levels of antibody production, interferon gamma (IFN-gamma) secretion and cytotoxic T lymphocyte activity. Mice immunized with PLGA-CTAB-DNA microparticles also showed greater efficacy of immunoprotection against challenge of transplanted HBsAg-expressing tumor cells. Our data suggest that controlled release of the PLGA-CTAB-DNA microparticles might involve in the mechanisms of its augmented immunogenicity and enhanced immunoprotection.